Background: a previous analysis of 12 months data from the National Reporting and Learning System offered useful insights on contributory factors for patient falls but was limited due to the small data set of free-text analysis (n = 400). A subsequent pilot study of 4,571 reports found an apparent difference in the contributory factors for patients described as having cognitive and physical impairments. Objective: to analyse 3 years national incident data (2005-08) to further explore the contributory factors of in-patient falls. Methods: a total of 20,036 reports (15% sample) were analysed by coding the free-text data field. Contributory risk factors were compared with the whole sample and explored with the Chi-squared and Fisher's exact tests. Results: data were reported about the degree of harm (100% of reports), (un)witnessed status of fall (78%), location (47%), patient activity (27%), physical impairment/frailty (9.5%) and cognitive impairment/confusion (9.2%). Less than 0.1% of reports provided data about dizziness, illness, vision/hearing, and medicines. Overall, patients were more likely to be harmed when away from the bed space, mobilising/walking and by falling from the bed when not intending to leave the bed. Conclusions: this analysis explored incident reports at a level of detail not previously achieved. It identifies significant contributory factors for fall locations and activities associated with physical and cognitive characteristics.
Introduction
Falls have been described as one of the 'Geriatric Giants' [1] . They account for the greatest number (33%) of adverse event reports to the National Reporting and Learning System (NRLS) in the UK, with 94% occurring in acute in-patient facilities [2] . The rates of hospital falls per 1,000 bed ( patient) days have been reported from 0.86 to 9.2 [3] [4] [5] [6] .
In 2008, Healey et al. [2, 7] reported an analysis of 12 months of data from the NRLS. The mandatory fields (harm and care setting) provided 100% coverage, whereas the optional fields gave less data on age (52.5%), gender (52.5%) and time (84.5%). From the free-text field, (mandatory) they analysed 400 randomly selected incidents to look at the circumstances of the fall (categorised as 'walking' and 'from bed') and whether falls were witnessed (4-5%) [7] . The analysis offered some insight but was limited due to the small data set. Although cognisant of the limitations of incident reports (e.g. under-reporting due to the lack of injury, poor access to computers) [8, 9] the NRLS database offers probably the largest international data set of falls and more could be learned from a detailed analysis of a larger sample.
The first step was a pilot study of 12 months NRLS data (n = 4,571 reports) to code free-text data using a taxonomy based on intrinsic and extrinsic contributory factors. Despite considerable limitations due to missing data some interesting findings were reported [10] . The key finding was an apparent difference in the contributory factors for people described as cognitively impaired compared with people described as physically impaired.
To address the limitations of the pilot study and advance the research by Healey et al. [2] , an analysis of 3 years NRLS data (2005-08) has been carried out.
Method
The same search, ethical and consent criteria were used as Healey et al. [2] (Table 1) was chosen as it allowed a detailed examination of the free-text fields (n = 20,036) compared with the previous analysis [7] .
A total of 146 records were excluded due to miscoding (e.g. suicide, falls by visitors/staff ), fatal collapses and outside hospital care. The coding of the free-text fields was conducted by one researcher (G.S.) as inter-rater reliability had been established in the pilot study [10] . The coding categories were refined and slightly expanded from the pilot study to include more detail ( Table 2) .
As in the pilot study, two distinct groups emerged for patients with physical (n = 1,849) and cognitive (n = 1,891) impairments. For brevity, frailty has been used for any physical impairment [11] and confusion for any cognitive impairment in this paper. A small group were described as both (n = 282, 0.01%) and were included in both groups.
Results
A total of 19,890 reports were coded ( Table 2 ). The data available for analysis in the mandatory fields ranged from 100% for the degree of harm to <0.1% of reports with data about dizziness, illness, vision/hearing, medicines, lack of/or inappropriate care and equipment (attachment to, malfunction or moving) in the free-text field. Data were available on the (un)witnessed status of fall (78%), location (47%), patient activity at the time of the fall (27%). Only 9.5 and 9.2% of reports gave information about frailty and confusion. This is not representative of actual levels of frailty and confusion which are likely to be much higher, for example, dementia and delirium have been found to be as high as 40% for acute wards [12, 13] .
The contributory risk factors were compared with the whole sample and explored with the Chi-squared and Fisher's exact tests. Adjusted standardised residuals of >2 and <−2 were used to determine cells in the contingency table contributing to the overall significance of the Chi-square statistic (P < 0.05) and direction of significance.
The degree of harm category was analysed for associations for falls without (67%) and with harm (low, moderate, severe and death). Falls in the bed space were significantly more likely than expected to result in no harm [n = 4,255, expected (exp.) n = 4,180], whereas falls in communal areas (n = 295, exp. n = 234) and toilet/bathroom (n = 661, exp. n = 588) were significantly more likely than expected to result in harm. The activities of transferring (n = 496, exp. n = 451) and falls from chair (n = 548, exp. n = 486) were significantly more likely than expected to result in no harm, whereas wandering (n = 124, exp. n = 105), mobilising to toilet/bathroom (n = 455, exp. n = 410), walking (n = 294, exp. n = 263) and falls from bed (n = 188, exp. n = 166) were significantly more likely than expected to be reported as resulting in harm. Patients described as frail were significantly less likely than expected to experience no harm (n = 1,186, exp. n = 1,240). This is to be expected with staff more inclined to report a fall if the patient suffered harm [9] .
Patients described as confused were significantly more likely than expected to have un-witnessed falls (n = 1,363, exp. n = 1,297), falls in the bed space (n = 626, exp. n = 568) communal areas (n = 84, exp. n = 65), middle of bay (n = 55, exp. n = 33) or when wandering (n = 182, exp. n = 29) and significantly less likely than expected to fall in toilet/bathroom (n = 87, exp. n = 163).
Patients described as frail were significantly more likely than expected to be witnessed (n = 318, exp. n = 101) and significantly less likely to have un-witnessed falls (n = 828, exp. n = 1,322). They were significantly less likely than expected to fall in the bed space (n = 298, exp. n = 579). They were significantly more likely than expected to be walking (n = 292, exp. n = 74), mobilising to (n = 299, exp. n = 116) and from the toilet/bathroom (n = 96, exp. n = 26), transferring (n = 102, exp. n = 63), reaching for item (n = 48, exp. n = 30) or wandering (n = 51, exp. n = 30). They were significantly less likely than expected to fall from a chair (n = 17, exp. n = 67) or bed (n = 10, exp. n = 47).
Discussion
Overall, patients were less likely to be harmed from a fall in the bed space, when transferring, and falling from a chair when not intending to leave it. They were more likely to be harmed away from the bed space, mobilising and falling from the bed when not intending to leave it.
When these contributory factors were explored for the frail and confused subgroups a slightly different picture emerged. Patients described as frail were more likely to have their falls witnessed than expected, they were less likely to fall in the bed space (and more likely to fall in all other locations) and more likely to be walking or going to/ from the toilet/bathroom. Patients described as confused were more likely to have un-witnessed falls and more likely to fall in the bed space but not the toilet/bathroom.
The prevailing view is that falls indicate underlying frailty or illness and require a broad approach to assessment and management [14, 15] . Many of the interventions over the last 50 years have focused on physiological (unanticipated) factors [16] , and it is noteworthy that these factors (dizziness, illness and medicines) were reported in <0.1% of incident reports. This may relate to a lack of awareness by the incident reporters of the need to recognise and Yes (n = 101) Unstable or moving equipment, e.g. bedside table on wheels record these factors as patients, by definition, are unwell and may be receiving medication implicated in falls risks etc. As many of the falls were un-witnessed it is perhaps unsurprising that activity and environmental data were missing. These would be useful data to explore particularly as it has been suggested that patient and staff descriptions of the type of fall (e.g. slip, trip, stumble and collapse) and precise cause of the fall may differ considerably [17, 18] . These data would be particularly useful to allow the implications of the circumstances and consequences of falls for different patient groups to be explained in terms of prioritising falls prevention efforts.
There was agreement with previous research about the level of harm [7, [19] [20] [21] [22] , with 33% of all falls resulting in physical harm. Similarly, 67% of reports list the location of the fall as the bed space (cubicle or single room) [23] [24] [25] .
Patient activity was a less well-populated data set (27.4%). The finding that falls were related to toileting was similar to previous studies [22, 25, 26] but as these looked at data sets with <100 patients [20, 26] , this study offers additional understanding on a larger scale.
As with the pilot study there is considerable doubt about the validity of the analysis due to the poor quality of the data and quantity of missing data. Hill et al. [9] suggest that missing data may be random and not related to the individual characteristics but it is possible, for example, that vulnerable patients experiencing multiple falls might be more likely to be under reported.
Conclusion
This analysis offers a level of detail not previously achieved for the description of falls. Further research is needed with empirical data collected directly from patients and staff to address the problems with missing data, and details about falls circumstances and consequences.
Key points
• A total of 20,036 incident reports from England and Wales (UK) were analysed to identify contributory factors for older in-patient falls.
• Data were reported about the degree of harm (100%), (un)witnessed (78%), location (47%), frailty (9.5%) and confusion (9.2%).
• Frail and confused patients were reported to fall in different locations.
• Confused patient falls were less likely to be witnessed with less data about activity at the time of the fall.
• To understand falls (and plan effective interventions), better data are needed by collecting information directly from patients.
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